1-9.971 6^ 6B '185113^ CHIBA. SATO I -PARTNERS 

flpATENTS ACT 1977 




No. 1685 P. 12/33 



REQUEST FOR THE GRANT OF A PATENT 

THECRANT OPA PATENT IS REQUESTED BY THE UNDERSICNEO ON THE BASIS OF THE PRESENT APPUCATION 



0.D07.00 

1981 

^9 7 6 9; 



I Appilcsnts or Aoents ftetarence 



G¥S/FG 1068 



II Tirie of invention 



VEHICLE DRIVE TRANSMISSION 



Aoplicarrt or AOpucants (5eie note 2» # 

/TF/Cevelopments Limited 

Slskixx Drive 
Coventry CV3 ^FJ 
Great Britain. 



N ar« fsirec cr cnN' 9?pi! csno 



Natianaiicy 

rssame (of second appRcant if more than on^ 
Address 

Na' snsljcy 



British company 



o 

g s a 

O 
2 



1 n venr or r^ee note 51 



or 



(b) A stacament on Patents Form No. 7/77 QErwiil be 
furnished 



V Aumorlsarlon of Agent 



FORRESTER, KETLEY & CO. 



VI Addressfor Service 

SCOTTISH PROVIDENT BUILDING 29 ST VINCENT PLACE CLASCOW G1 2DT 



v:i Dectaratlon of Prf orttv (See note S) 
Countfv 



FiJinodate 



FlJe number 



V II Trie ACDHcation ciafrms an earlier date under section s(5)« 12(6)« 15(4) or 57(4) (see note 7) 



=£- s.- ersiicarbn of saten: number 



and filing date 



1/ 



1997$ 6B -188113^^ CHIBA. SATO i.PARTN^S 



No. 1685 P. 13/33 1 



^Tff :*f Lis:: o cs fhte^ m apoucBnx or ape/it) 



oue 
six 

two 



e The aoDlicarlon as filed is accompanied bv:*- 



1 "^ w t u i av uuLum et i fr* 

2 ■ TronslQdon o^? P to^it «^ 



Sheeccs) 
Sheetcs) 



Sheens; S separate AuChorisacionoF Agent will be til 



t -15 su^gestsd ens: Rgu-e No 



o^^ the trswings (if any) shouw accomoany the abstract when putsiishcd 



XI 3:sndun& note a; 



Forrester, ICetley & Co, ^ 



KOTES: 

-sf rrPT.. Viien comslsted. should be brocgh: or sent to the Patent OWce together with the prescribed fee and 
:.vc 6s zescnrcirr. :* :hg inve-tton 

: rare, excess anc *,a::c':al":Y of sain £D;.ican: are to be stated in the spaces provided at ill. Names of natural 

5 c re 'ic ;£:ei i- fu l. sosies corc3r2;e shouia be cesi^n^wd by their corporate name. If there are more than 
T.: ^-5— crrrs-nr^r-isTr 'c 2r:J*^'r:ne-) applicants should be given on a separate sheet. 

: '. - 5:c rsnr 3' scr ifra-ts E/a-e :ne s; 9 f-ivenror or chejofnt inventors, the declaration (a) to chat effect ac 
. 5 • • ce ;-mc scea cnc erg g.t6''n5tive statsrrerrft) C5(ecec. if however this 1$ not the case the declaration (a) should 
:* rr,:^ ar d s scatemsnT w(:I tnen be reqwired tD be filed upon Patents Form No.7/77. 

- * r-s 5cr •Tsir »v shes astsirr ai sse'* his na.Tie ard address of his place of business snail be indicated in the 
s . 6 li&tie at / v'h SLCh incca^lcn v.'lii ce corsfdered to iae an authorisation for the agent Co prosecute the 
CcZJcn l:/ to g«an; cf a parent end to $ervi:e any patent so granted. 

I ^ r-7 a Jthorsed asent 15 aspdnred an acdress for service tn the United Kingdom to whicn ait documents and notices 
rav sen: *iu5t stszec a: vi. it is recommended that a telephone number be provided If avaitabte. 

e *he dscterason of piioricy at vii shoutd s^te the date of the previous filing and the country in wnfch ft was made and 
rdizas cns-^ite nu-nb«rif ava3abie. 

iV-^en sn sc:'ic3tl;n 35 r:a;Je sv virtue of secricn 8(5' 12(6). iSM) or 37(4) the appropriate section should be Identified 
^X': the ngmoer o^ Ehe eartier aootication or any patent granted thereon identified. 

I Ar. ag^t may sign only when previously authorised. An express authorisation signed by the appiicancisi must be 
rtcewi tv r^e »e:«n* Off ^•e before the expirv of 3 months from the filing date. 

Er ni^n^or oe acsitcants is drawn to the desirability of avoiding publication of Inventions relating to any article. 
rra:er;2: cr oevice ntsnsec or adapted for use in war (Official Secrets Acts, 19il and 1920). in addition after an aooflcation 
r; - & ; iT5'".t -as Deen f ll§d a: ne Parent Office the ccmptrolier will consider whether publication or communication of the 
• . e— . :- s';^:i tfi ccl: tec or rtstr ctsd ur-er ss;tion 22 of the Act and will inform the aoolicant If such prohibition 

'! : :i":5 '95 =a': ' < isr;-^ 2-e a'sorerr-nced that, under the provisions of section 23 aopiicatlons 

-1' *:t:^- ezat'cg: ;,r ne-'-^er'nisac-^ c-* unisss an apolication has been fiied not less than six weeicis 

z-'e- :.s < ' ^ • res 'sr:** *;'o ss7er:*ir tn* sa.Tne invercion and no direction prohibiting publication or 
rsr *as see- ; ca-vsucncirr:: smasbeenreteived. 



.1997$ 6MB .188113^ CHIBA, SATO i^PARTN^S No, i685 p. 14/33 



PATENTS ACT 1977 
GVS/PMcP/PG. 1068 

Description' of Invent! n 

VEHICLE DRIVE TRANSMISSION 

THIS INVENTION relates to drive transmiseions for land 
vehicles. 

Vltlxlxi tlie anblt ot expressions sucH as ^coupling' and 
*clutcli% devices liave been proposed vhlch are capable 
5 conttnuouely of developing a restraining torque 

simultaneously vitli- permit ting 'slip* and vhach are yet not 
prone to excessive wearing and which can be manufactured 
economically. Such a device Is described in British Patent 
Specification No. 1 357 106 wherein the device is called 

10 «a control -coupling' • In this Specif 1 cation » the term 

*sllp coupling' is to be talcen to embrace any such device. 

It' has been proposed to Incorporate a -slip coupling into 
a differential gear in a vehicle transmission in order to 
restrain excessive differential action and so restrain wheel 

15 spin and/or oppose wheel locking. This has meant the 

Inclusion of additional components and therefore increased 
cost« 

According to the present invention p there is provided a 
drive transmission for a .land vehicle, comprising slip 
20 coupling means having mutually Independently rotateable 

output elements arranged and connected for delivering torque 
to respective roadwheels* 

Preferably, the output elements are disposed within a 
single houslxig. 

25 Preferably, the said housing incorporates a final drive 

reduction gear member* 

Preferably, the drive transmission comprises other road- 
vheels, and a differential gear arranged and connected to 
deliv r torque to said other road wheels, an input to said 

:iO differential gear b ing in driving conn ctlon with an input 
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to said slip coupling means. 

Tlie slip c upliag means vill be adapt d to be capable of 
delivering aufficient t rque to enabl transmission of power 
usefully to th associated roadvli Is vhlle ed.sc permitting 
differential rotation of these roadvheels by virtue of slip. 

Furt}ier« according to the present invention, there is 
provided a land vehicle live axle assembly comprising slip 
coupling mean* having mutually independently rotateable 
output elements arranged for delivering torque respectively 
to nearside and offside roadvheels. 

In a differential gear incorporating a slip coupling, 
torque is delivered to associated roadvheels by way of the 
differential elements y and the slip coupling serves solely 
to rftFr train differential action* 

Xn accordance vlth the present invention, a* slip coupling 
delivers torque to associated roadvheel's and a differential 
gear is dispensed vith* ^ 

An embodiment of the present invention vill now be 
described, by vay of example, vitl^ reference to the 
acconpan>^ng" drawings in vhioh: 

Pig. 1 is a diagranaatic representation of the layout of. 
a land vehicle drive transmission in accordance with the 



present invention; and 

rig. 2 is a part- sectional view in plan of part of a 
live ajcle assembly in accordance with the present invention, 
being a part of the tramsmission of Pig. 1 to a larger scale 
than Pig, l * 

In the drawings, the land vehicle tranBmisaion drives 
steera.ble front wheels 10 and rear wheels 11. The front 
wheels 10 have deriving torque delivered to them by means of 
a final drive assembly indicated by reference nximeral 12, 
the latter assembly incorporating an inter-wheel differential 
gear which itself may incorporate a control coupling such as 
described and/or claimed in the aforementioned British Patent 
Specification No* 1 357 106. The final drive assembly 12' is 
djl%'en by an ngine, clutch and g ar-box assembly indicated 
generally by referenc numeral 13- The transmissi n is 




10 



15 



19.97$ 6B CHIBA, SATO I PARTNEllS No. 1685 P. 16/33 
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I 

substantially conventi xial so far a» concerns th dr±v t 
' th front vHeels 10, 

•m r ar vlie Is 1 1 ar m unted n a live ascl assembly 
ine rporating a final dr±v indicat d by ref renc num rol lU, 
3 This final drive lU is described in detail hereinafter with 
reference to Fig. 2. An input to the final drive 1U is 
coxmected to the engine, clutch and gear-box assembly 13 by 
means of a propeller shaft 15 incorporating universal joints 
16. Thus, the input to the final drive 1^* is placed in 
driving coanectioa with the input to the final drive 12 and 
the differential gear incorporated therein. 

More particularly, the final drive Mt incorporates 
final drive reduction gear members in the form of a pinion 17 
and crowa vteel 18 respectively. The pinion 1? constitutes 
the iaput member of the final drive l4,and has a pinion shaft 
17A which is connected to the rearmost universal Joint l6. 
The crown vheel 18 drives nearsidis and offside half-shafts 19. 
and 20 respectively through the agency of a slip coupling 
vhich is indicated generally in Pig. 2 by reference numeral 
21. The final drive reduction gear members 17 and 18 and the 
slip coupling 21 are contained vithin a housing defined partly 
by cast casing 22 and a pressed steel cover 23, 

The slip coupling 21 consists of a hollow cylindrical 
housing 2k vhich carries a flange portion 25 to which the 
2= crovn wheel 18 is bolted. The housing 2k is JoumaHed for 

rotation in taper roller bearings 26. The offside end wall 
of the housing 2U is made separately from the main body of the 
housing and is located in place by means of a eirclip 27. 
and incorporates a seal 28. The half- shafts 19 and 20 are 
joumdled in mutually coaxial bearings in the nearside and 
offside end vails of the housing 2U, the inner ends of the 
half-shafts abutting in the vicinity of the centre of the 
housing 24. The inner wall surface of the housing 2U is 
splined and carries a first set of annular plates 29 such 
as those described as 'outer- plates in the aforementioned 
Patent Specification No. 1 357 106. Th inner ends of th 
half-shafts 19 and 20 ar als splined and the nearside 
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half-shaft ad p rtioa within the housing 2k carries a 
£ cond set 30 of annular plat 5 such as th s d scribed 
as 'inn r' plates in th af r mentioned Patent Sp cification. 
Sionilarlyi ' the Ixmer end portion of half^shaf t 20 carries a 
^ third set 31 of *ijmer* plates. In Fig* 2t only one 

annular plate of each 'ixmer' set is shovn; and only four 
plates of the * outer* aet. The housing; 2^ contains also 
a viscous fluid* and space to accommodate expansion of the 
fluad vith±n limits up to a predetermined working 

10 temperature • Again, in this connection, reference is made 

to the disclosilre in the aforementioned Patent Specification 
No, 1 357 106. 

The roadwheel diameters and the drive transmission 
ratios of the drive transmission are such that during 

13 normal travel In a strai^t line the housing Zk will rotate 

at substantially the same speed as the half«-shafts 19 end 20. 
Thus, there will be no mutually independent rotation or 
•differential action" of the half- shafts 19 and 20, 

The operation of the drive traxismission is as follows. 

20 During normal travel under drive from the engine, clutch and 
gear-box assembly 13, torque is delivered posiiiively to 
the front roadwheels 10 by way of the differential gear 
incorporated in the final drive assembly 12, Simultaneously, 
the drive transmission associated with the rear wheels 11 

25 will operate •neutrally', that is without torque being 
delivered to the rear wheels while the slip coupling 21 
rotates bodily. Also, on overrun., 'engine braking* torque 
is delivered to the front roadwheels 10 by way of the 
differential gear incorporated in the final drivs assembly 

30 12; and the drive transmission associated with the rear 

wheels remains ^neutral'* In the event of wheel spin 
at either of tlie front roadwheels 10, the input to th© final 
drive 1U vill accelerate and so generate slip within the 
slip coupling 21 thus causing driving torque to be delivered 

35 to ach of th reai: wheels 11 through the half- shafts 19 

and 20. Similarly, should ith r of the front r adwheels 10 
t nd to lock during braJcing, a decel ration of th drive 
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5. 

rransRilssxon zo the rear vlll result in * an tx«> locking:' 
torque being d liver ed to tH front drive by virtue of 
torque generated by slipping in the slip coupling 21 « 
Daring ^normal" travel, differential action betveen "the 
5 rear roadvheels 11 is permitted by slip vitliin tlie slip 
coupling 21 at level not sufficient to generate any 
significant torque. 

The vehicle drive transmission described ahove provides 
the possibility of obtaining some advantages of a more 
10 conventional f our--vheel-drive arrangement, but with 
greater economy. 

In a modification of the drive transmission described 
above, the single slip coupling unit 21 is replaced by tvo 
seperate units each having a single set of * inner* plates, 
13 one unit being incorporated in each fin4l drive shaft to a 
respective roadvheel. 

It; will be appreciated that vscrious alternative drive 
traxLsmission layouts incorporating the present invention 
are possible* For example, the fisial drive assembly 
20 incorporating a differential gear may be disposed at the 
rear of the vehicle, vith the slip coupling final drive 
at the fronr. Alternatively, for example in heavy 
vehicles, one of the axles in a * tandem' arrangement may 
Incorporate a differential gear and the second axle may 
25 incorporate a slip coupling for delivering torque to its 
associated roadvheels. 

It is also envisaged that the roadvheel diameters and/or 
the various drive transmission ratios may be chosen so that 
during normal travel a predetermined speed difference 
30 exists between the 'outer* and the 'inner* plates within 
the slip coupling. Thus, during normal travel, driving 
torque may be delivered to the roadwheels associated with 
the slip coupling even whennstther wheel spinning nor wheel 
1 eking is occurring. 
^3 Vith a slip coupling such as d scribed in the afor - 

mentioned Patent Specification N • 1 357 106, we have found 
that such a device is capable of sustained delivery of 
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relatively high values of torqu simultan ously with 
relatively low rates of slip. Accordingly, it is further 
envisaged that driving torque may be delivered to all of 
the roadwhe«ls in a land vehicle solely by means of slip 
5 couplings, thus dispensing with conventional differential 
gears • 

Xt is envisaged that a drive transmission in accordance 
with the present invention may be installed in a trailer 
vehicle f an associated tractor vehicle having in addition to 
10 a .drive transmission for its own driven roadvheels a 
transmission shaft for coupling to the trailer drive 
transmission to carry torque to or from the trailer road- 
wheels when the tractor roadwheels tend to spin or lock. 
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